Chapter 4: Air Navigation

Lesson 1: Getting There by Air

AIR NAVIGATION

LESSON 1: GETTING THERE BY

AIR

PURPOSE

For centuries, people dreamed
of flying like birds. They told dories of
flying beings and desgned flying con
trgptions that remained earthbound. In
1903, the Wright brothers nade human
flight a redity, and today ar flight is a
common occurrence. Aircraft are used
to transport cargo as well as people. We
“fly” for recregtion as well as busness
Travd by ar brings dmost every pat
of the world physcdly within your
reach n far less time than travel by car,
train, or boat.

This leson will give you a
gimpse into the world of flight by
teeching you about ar navigation and
flignt execution. It will boost your map
reading skills and point out the differ-
ences between getting there on the
ground and flying there in the air.
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INTRODUCTION

As you discovered in previous Map
Reading lessons, when you travel on foot, you
have to congder the terrain. Where is the best
place to cross a stream? Do you wak over a
hill or around it? How long will it take to get
there if the ground levd keegps risng and
fdling? Likewise, travel by car depends on the
roads leading to your dedtination, which in turn
maneuver around natura and man-made fea
tures. Very raredly can you travel in a draight
line on the ground from your departure point to
your destination.

Air trave, however, is different.
Without the limitations of terran, you deter-
mine your heading and fly in a draght line
from point A to point B. Of course, as with
ground navigdion, you mugt plan your trip
caefully; and once in the ar, you mus follow
your route and keep dert. You may be free
from tearan difficulties in the Ky, but flying
comes with its own st of rules.

AIR NAVIGATION CHARTS

Assume you live in Alexander City,
Alabama, and during spring bresk you want to
atend a race a the Tdladega Internaiond
Speedway in Tdladega, Aldbama You have
your private pilot's license and an avaladle
arplane. Before you can begin planning your
trip, you need to find the proper map. The
informetion found on topographic and road
maps, such as trail markers, building symboals,
highway route numbers, and points of interedt,
will be of litle help when flying a& 6,000 feet.
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Also, road or topographic maps do not depict
information about radio ads and tdl towers.
You need a map desgned for ar navigation,
soecificdly an agronauticd chat  that  will
show landmarks to ad you in navigating to
Tdladega

DID YOU KNOW?

You may use the words “chat” and
“map” interchangesbly, but most professond
navigators refer to maps as charts.

CHART SCALES

Not al agronautica charts ae the same.
The pilot of a light arcraft flies low enough to
navigate by landmarks identifiable from the ar.
An arline pilot, however, is only near enough
to the ground to navigate by landmarks on take-
offs and landings. Therefore, the light plane
plot and the arline pilot need to use different
charts with different scales.

Remember, when it comes to charts,
covering a large area means using a smal scae,
while covering a samdl area means using a large
scde. Since you are flying within the date of
Alabama, you will use a large scde chart that
shows more detall of a andl aea An airline
pilot crossng the U.S. would use a smal scde
chart covering alarge area.

As discussed in previous Map Reading
lessons, the scale of a chat may be given as a
representative fraction. For example, 1:500,000
indicates that one unit on a chat equds
500,000 units of the same measure on the
ground. The most common unit of measure for
digance in ar navigation isthe nautical mile.

To undergtand the Sze of a nauticd
mile, recdl that you can divide each degree of
latitude and longitude into 60 minutes. A nauti-
cad mile is one minute of latitude or approx-
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imately 6,080 feet — dightly larger than the
gatute mile used in road travd in the U.S,
which is 5,280 feet. Since a nautica mile is one
minute of laitude, there are an even 60 nautica
miles in one degree of lditude. This makes
navigaing long digances with the nautica mile
ead e than with the statute mile.

JET NAVIGATION (IJN) CHART

The JN has a scale of 1:2,000,000 or
one inch to 274 nauicd miles Rilots flying
long-range, high-speed aircraft use the JN
which detals hydrographic and cultural fea
tur es identifiable from high dtitudes.

OPERATIONAL NAVIGATION CHART (ONC)

The ONC has a scde of 1:1,000,000 or
one inch to 13.7 nauticd miles. Since it covers
less area on a single chart than the JN, it shows
more deal of hydrographic and culturd
fedtures. Rilots flying higher-speed aircraft use
the ONC for medium- and some low-levd
navigation.

SECTIONAL AERONAUTICAL CHART

The sectional aeronautical chat has a
scae of 1:500,000. It is the largest scale of the
three charts discussed here, and therefore
shows even more detall of hydrographic and
culturdl features. It provides excdlent ground
detalls for visud ground-chart orientation and
depicts navigation ads and ar facilities. The
sectiona  aeronautical chart is the basc aero-
nautica chart of the U.S, and because of its
scde and detail, is the chat you choose for
your flight.

Snce sectiona agronauticd  charts
cover small aress, there are 37 that make up the
cortinenta U.S. You must choose which one to
ue In the following illugtraion, you can see
that the Atlanta Sectiond covers Alabama and

Unit 5: Geography and Earth Science
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[lustration 4.1.1
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is the gppropriate chart for your trip. It gives
enough detalls of the ground for you to
navigate ugng visud landmarks from Alexan
der City to Tdladega. This type of landmark
flying, cdled pilotage, is the basc method of
light plane navigation in good wegther.

PREFLIGHT

There are severa responsbilities to tend
to before any flight. Since these occur before
your actud flight, they are generdly referred to
as preflight. As with any hike or road trip you
undertake, how well you plan, or preflight, will
directly affect how successful and enjoyable
your flight is. Preflight activities include:

- choosing and dudying the agppropriate
charts
planning your flight route
checking the weather
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checking the aircraft
filing aflight plan.

STUDYING THE APPROPRIATE CHARTS

As discussed in previous Map Reading
lessons, around the edge of a map are margind
(title) information, rdief data, and other
symbols that make up the legend. This is ds0
true of aeronauticad charts. Check the title
information on your chat fird, noting tha you
have the right sectiond and, most importantly,
that the chart is not obsolete. Never use an
obsolete chat for flyingd Running into a new
tower not plotted on an old chart can ruin atrip.

Next, familiarize yoursdf with the aero-
nauticd symbols used on the chart. In the illu-
gration below, note the examples of symbols
you may not find on atopographic or road map.

75



Chapter 4: Air Navigation

Illustration 4.1.2

AIRPORTS

% -O- O Civil - Public use, proceed through FAA

Military - Without charting restrictions

%;{ (identified by abbreviationsAFB, NAS,
AFF, etc.) (For completeairport information
consult DOD-FLIP)

® Private" (Pvt)" - Non-public use, having
emergency useor landmark value

® Heliport - Selected
@ Unverified - Emergency use only
{8} Abandoned - Paved, havi ng landmark value

AIRSPACE INFORMATION

TA - Transition Area CZ - Central Zone

Prohibited, Restricted, Warning

% - -
m and Alert Area; or MOA

Militery OperationsArea
————— CZ - extends upwards from surface

TTTTT CZwithin which fixed-wing special VFR
Flightis prohibited

OBSTRUCTIONS

J'\ 1000 ft and higher AGL
/,\ Below 1000 ft AGL

M or A Group Obstruction
7% T Obstruction with hi-intensity lights

Read the list of prohibited, restricted,
warning, and aert areas included on your chart.
This lig explans redrictions that apply to
designated areas and who is responsible for the
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arees. For example, dtitude is redricted to
5000 feet over Annigon Army Depot,
Alabama, from 0700 to 1800 Monday through
Friday under the authority of the CO, Anniston
Army Depot. If your flight path crosses any of
those areas, make note of what dtitude to
maintain, adjus your flight pah to avoid the
areas, or contact the appropriate authority for
permission to fly over.

Findly, familiaize yoursdf with other
pertinent information on the chat, such as
radio frequencies dong your route of flight.

PLANNING YOUR FLIGHT ROUTE

As you leaned previoudy in Map
Reading, planing a route includes the four
eements of navigation: pogtion, direction, dis-
tance, and time. Refer to the illudraion of the
appropriate part of the Atlanta Sectiona Chart
on the next page as you read about planning
your route.

1. Pogtion is a point that you can identify. In
this case, you locate the postions of your
departure and dedtination points, Specifi-
cdly RusHl Airfidd outdde Alexander
City and Tdladega Airport north of
Talladega.

Unit 5: Geography and Earth Science



[llustration 4.1.3
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2. Direction is the podtion of one point in
relation to another without reference to the
disgance in between them. On your chart,
you draw a line between Russdl Fed and
Tdladega Airport, then figure direction
usng an ar navigation plotter (below). The
plotter conssts of a protractor with direc-
tion scdes and a draght edge. Using this
tool, you figure your course from Russl
Field to Taladega Airport is 353 degrees.

3. Digance is the space between two points
measured by the length of the line joining
them. You determine digance for your
flight by usng the scdes on the ar naviga-
tion plotter, or, as you did in previous Map
Reading lessons, using the graphic or bar
scdes on your chat. If udng the chart
scade, you note tenrmile increments from
the scale on a piece of paper. Then place
the paper dong your route. Transfer the
terrmile increments to your chat marking
eech increment with the milesge. Your
draight-line distance is 40 miles.

Lesson 1: Getting There by Air

4. Time is an dapsed intervd. Your arcraft
cruises a 120 mph or 2 miles per minute.
To deermine your flight time enroute,
divide 40 miles by 2 miles per minute and
you get 20 minutes. Add a few minutes for
dimbing and reaching cruisng speed, and
your flight time from RusHl Hedd to
Tdladega Airport is about 25 minutes.

As you plan your route familiarize
yourself with the locations of other arports or
arfidds in case you need to make an emer-
gency landing. Look for dternate routes. lden
tify linear features tha you can follow. Pin-
point landmarks aong your route againgt which
you can cross-check your position.

CHECKING THE WEATHER

After planning your flight route, cdl the
Fedead Aviation Adminigration (FAA) Hight
Sarvice Station (FSS) or the National Wesather
Service (NWS) for a preflight weether briefing
talored to your specific flight. Your loca
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phone directory lists FSS and NWS telephone
numbers in the U.S. Government section. You
will receive current reports and forecasts for
departure, enroute, and destination westher, as
wel a winds a flying dtitude and pilot
wesether reports. For the day you plan to fly to
Talladega, you learn that the brecasted weather
is good. Winds will be light so they will not
affect your flying time.

CHECKING THE AIRCRAFT

You ae familiar with your chart, you
have sudied your route, and you have clear
skies. You proceed to your arcraft and perform
preflight checks. Everything isin order.

FILING AFLIGHT PLAN

In this scenario, since you are traveling
in good vighility, the FAA does not require
you to file a flight plan. Understand, however,
that the FAA highly recommends a flight plan
for dl flights regardless of vighility. It lets the
proper authorities know your intentions in case
of an emergency or if you are overdue a your
destination. A flight plan contains your name
and address, arcraft description, airspeed,
departure and dedtination points, cruising dti-
tude, and departure and arriva times.

Recording time on your flight plan in
this gtuation is draightforward — you are only
flying a short digance north of your present
postion. However, if you fly far enough east or
west of your postion, recording time becomes
a factor. Unlike ground travel, especidly on
foot, you travd faster and farther when flying.
Therefore crossng time zones becomes a
concern.

Before the edtablisnment of time zones
in 1883, every city and town had their own
time, which led to much confuson. An
internationd  convention designated that the
prime meridian, or O degrees longitude, pass
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through the Roya Observatory at Greenwich,
England. This edtablished Greenwich Mean
Time, the time of day & any given moment in
Greenwich, England.

Since the earth rotates 360 degreesin 24
hours, you can divide the equator into 360
degrees or 24 hours. Each hour represents 15
degrees of longitude, and every 15 degrees of
longitude, measured from the prime meridian,
represents a time zone. Certain populated areas
that are divided into two time zones have kept
the time of one or the other zone to avoid
confuson. You can see this in the illugtration of
U.S. time zones on the next page.

As a pilot, you have severa options
when gving your Edimaed Time of Arriva
(ETA) on a flight plan. For example if you
were to fly from Alabama east into Georgia,
intending to arrive a 10 o'dock in the morning
your time, you could give 1000 as your ETA
and indicate that it is Centrd Standard Time
(CST). Or, snce you know that Georgia is in
the Eagtern Standard Time (EST) zone and it is
one hour later there, you could give your ETA
as 1100 EST. Another commonly used way to
indicate your arivad time would be to use
Greenwich Mean Time (GMT) or ZULU time
In this case, you would give your ETA as 1600
GMT or ZULU.

THE FLIGHT

With your preflight complete and your
departure time a hand, you takeoff on your
flight. As in orienteering, the compass on board
your arcraft indicates your direction. Like the
Speedometer in your car, the airspeed indicator
informs you of your speed. Unique to flight, the
altimeter measures your arcraft's dtitude.
Throughout your trip, check your ingruments
to ensure you are on track with your planned
direction, speed, and dtitude.
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The Globd Pogtioning Sysem (GPS) is
a high-tech worldwide radio-navigation sysem
formed from a network of 24 sadlites and their
ground dations. GPS provides precise air
navigaion and landing sysems. This tech
nology mekes flying safer, and more efficient.
GPS provides the most direct ar route for
pilots, which saves time and fud. In addition,
the accuracy offered by GPS dlows planes to
fly closer together on more direct routes. This
in tun means that more arcraft can occupy
argpace. The benefits of time and fud effi-
ciency are wide-ranging.

Hy safe Whether you ae hiking,
driving, or flying, getting log or caught in bad
weether is no fun and may even put you in an
unsafe dtuation. Proper execution of your
predetermined route requires your complete
atention, especidly when you ae in the ar.
Running out of gas in your car is an incon
venience, running out of fud in the ar can be
life threstening. Likewise, traveing a night or
in bad weether on the ground requires caution,
but you should never fly a& night or in bad
weather if you ae not night-qudified or
ingrument-certified.  If  you find yoursdf
running low on fud, or darkness or bad weather
is approaching, do not hestate to land at the
nearest suitable airfield.

Once you learn the basics of pilotage, it
is not too complicated to get from here to there
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[llustration 4.1.5

in the ar. Just pay atention, mantan course
and keep track of egpsed time. Along your
route, follow the landmarks that you noted on
your chat during preflight. Cross-check your
podtion usng the features below. Firgt note
that you fly directly over Alexander City after
takeoff. Since you ae flying two miles per
minute or ten miles per five minutes, make sure
you ae on schedule by checking the time
agang the ten-mile increments marked aong
your route. For example within about five
minutes into your flight, check that the little
town of Good Water is off to your left. Then, as
you pass Tdladega on your left a the 30-mile
marker, check that you are 15 or 20 minutes
into your flight. Continue your trip in this fasht
ion, and you will be landing safely as planned.

CONCLUSION

In a plane, you can travel much farther
and fager than you can on the ground; and
from the ar, your perspective broadens as
miles of the eath unfold beneath you. This
lesson has familiarized you with ar navigation
chats, preflight, and flight execution. Whether
you become a pilot someday or smply trave as
an arline passenger, having a basc
understanding of ar navigaion will be hepful
in our fagt- paced, ever-moving world.

*k*
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